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 The importance of efficient energy use in building sector of the Asian tropics 
increases because it is going to occupy 40% of total energy use by considering current 
situation of developed country. Main factor of building energy efficiency can be 
described by building envelope, mechanical system and human factor. At the same time, 
quality of the indoor climate is also discussed that affect human health and productivity 
directly. Because of above background, the implementation of evaluation framework for 
building efficiency has been spreading in the tropics Asia currently. The framework can 
be categorized into regulation for all of the buildings defined by the national building 
code and encouraging system for specified buildings provided by the Green building 
index. The problem in this area is less knowledge of appropriate design for building 
envelope, efficient operation for mechanical system and hypothesis for human factor 
that reflects climate and culture. The current situation can be roughly described; the 
most of methodology follow the western standard and there still be less data that show 
the actual situation under building operation. According to above background, this 
research aims to observe actual conditions of large-scale building in operation in terms 
of indoor climate and energy performance to improve parameters of existing evaluation 
framework of building efficiency. 
 This thesis is composed of four chapters 
 Chapter 1 describes background, limitation and objective of this research. A 
comprehensive review of literature and description of the scopes and method are 
presented in this chapter. 
 Chapter 2 displays overview of five target high-rise office buildings located in 
Hanoi. To clarify fundamental local building characteristics and find out generic 
building, investigation of architectural and mechanical drawings and supplemental 
interviews to building designer and manager are conducted. IEQ (Indoor environmental 
quality) shows distribution of indoor air temperature and humidity during working 
hour where the air conditioning system is under operation. 
On the psychometric chart with the criteria of the thermal comfort that is derived from 
ASHRAE (American Society of Heating, Refrigerating and Air-Conditioning Engineers) 
standard 55, the plots distribute broadly despite of fully air-conditioned situation and 
especially those of perimeter are almost outside of comfortable zone due to the poor 
thermal performance and air tightness of the envelope. It indicates large possibility of 
improvement in this kind of buildings. 
 Regarding of human sensation, TSV (Thermal Sensation Vote) is observed by the 
interview and questionnaire to make aware of delicate expression. The result shows 
relationship between TSV and operative temperature; apparently less relationship 
compared to past achievement conducted in developed countries. On the other hand, 
thermal acceptability sensation shows over 60% acceptance despite of 40% recognition 
of coldness in summer season because of excessive cooling. This result signifies 
possibility of relaxation for criteria of thermal comfort in air-conditioned space that is 
already suggested under natural ventilation space in the tropics. 
 Energy consumption is discussed with yearly transition of the electricity 
consumption for the typical floor of the building with indoor and outdoor average 
temperature as reference. The data is estimated by averaging three observed buildings 
and separated in the different use; outdoor air-conditioning unit, indoor unit, lighting 
and socket separately. The electricity consumption has strong relationship with outdoor 
temperature obviously and the peak consumption is observed in the hottest summer. 
However, the consumption doesn’t increase in winter despite indoor temperature show 
lower than the comfort criteria. This results in the lower energy consumption in the 
observed buildings due to unique climate of Hanoi and inappropriate building 
operation. 
 Chapter 3 discusses improvement of the baseline with comparison of EUI (energy 
use intensity) between existing baselines and suggestions that reflect actual building 
conditions by comparing fundamental building elements referring observed data; indoor 
criteria conditions, system operation, time schedule of use, intensity of internal heat 
generation. The three baselines are LEED, LOTUS and QCVN that are applied 
frequently in Vietnam and all of the parameters refer to the methodology of standard 
specified in ASHRAE 90.1. “The actual” reflects actual condition observed by the 
investigation and other two suggested are in case possible countermeasures are applied. 
The result shows meaningful difference between existing baselines and actual case, 
mainly due to the excessive internal heat generation and difference of air-tightness. 
Internal heat generation in the actual buildings is totally less and air leaking intensity 
via building envelope is higher than baseline totally. This suggests it can be relatively 
easy to conserve energy consumption from the baseline even if the countermeasure is 
not efficient actually. This research concludes and suggests improved parameters for 
evaluation of building efficiency. 
 Chapter 4 summarizes the research results and presents overall conclusions of 
this thesis. 
